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5<*>$#14oja$T$£jFU copENti, to 1 ■ 6 4 0^*ttOJB#f**S Lfc 

fcftHfrf-fco JBJff*^>llttV>1**l<)5 5 0 nml^^ti^JtLfco &#Jt5 : 
lTSI#t^ EWlttKMf4PENO|BW*tt, & 1 • 8 8 £ft$ o fco « 
Hff*KlM1-4JBW*tt, 1-6 4 itfcf^CfiTL^:, MffJt5 : 1T5I#L 
«<7>cop EN7 ^ ;v a officii, &l - 6 4-C**14*#«PLfc 0 

-IHcJ:^ p ENircop EN <?>l§fr Wafc^Hlfil^ftft Lfco 

cop E N£&2 2 - 3 tf> K/ftM"C#fH Lfco PEN^Ii^))l$li, J¥ L 
fc7-f ^Aftlttfloloftate-Cifcofco «f M®fiv>Ttl^, #Jl 3 0 0 nm 
OftHftLT, 3fc#*tt 4 fro 1 jfegjg Sfc^l"* J: 9 fcRttS*lfco 5 1191 
#£WttiU #J0 - 0 0 2 9 -f>?-<&J?3S-e**.* h tfc», & 1 5 OtUiJ 

Aol^^Ji.^o-000 5 

3§#Lfc7-f xr-^-r'/rtH^V^, ,#J2 3 0 X^3 0 

0«iJ5c L & ji^o if 7 7 & 0 

4 0 8*^l«)fllrtI^***LTxr-^y7'**i>Lfc, 0 6 
SEffiJ^fpJ 5 4 t9Bf^5 6 0M^^*3ttS> 4 0 81^)3 50~1800nm 

$ft*l 2 

£HflJ 1 Oie®i ITOc LT, 5UOy h^|&7n 7 ^I*)-CP ENi:C0P E 
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pl1er)tfflv»4itKJ: *K iffiJEfc 2 0 4 JMWHFfcftftLfc. 

#8f»3 .5 6 5.9 8 5 mU<D® fifjftt^ >f ^-*<ffi«3 *l"C 

i/^o 0 d L/gWPEN*. ft 2 9 5t:Ki3^T, 2 2 -5>K> 

K/NfH-eflLtUt?)^^:, S^ttll: 0-6 0 d L / g cocop e N £s 16- 

v/mm^niULtzo w^va, mzfoo -o o 3 8W >f-c* 

•9 , + , SftiftJtl 4 0t^, ffl*J¥ 3 *R#fflfcJt5 : 1 T 1 

*l3£#Ljfc<, ISSMli, tt<7>J§1-KT£, 5 5 0 n m%*) KM LT 2 1 

+'6fc1-4SlRl^6 0 O 2 o M*^* MUifr&MtoS 

7 << /uASsse^je^-c**. ^Bf^ifig^aa^^^ 5 8 

Tft7U- h LT, 4 0 887-f Ji'Aff L£ 0 *FS L < li, Sif 

tl&o 2 0^>7 4 ^A(?)7U - Mi, fec7)7>^A&^ffc^— 7j<7>7 4 £ 

H8fctt, Seio]^(o]6 4 tilffle 2^W#K£*t&^$^7 f -:5'£^To 
^(qJ^O-^Oij-Cfi, #J450~650 nrn«IS?)iiSl^v>T, *<O8 0 
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£74 ^AM-fctt, ^ftclotfe^Wiv^ HTH**^ 
?>^fc«j*£fcLTM*t*j!l<&, itf)i?oiiCJ:ot, K«;iR*#1- 

««\ l o%*rjlii£fcfii 0%fc*Lv**M£^lWfc1"*i»*, SfcA/irOT* 
h/UUEoTg PRN/<»PBN«lRj-?fc*»7 4 

±£*>H laisitFl bK^-TXo ftgWMttl 0©**»ttt 
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o 

* <b ^ & J¥ S O 7 4 )V A /I #<7> ^ £ ft#1- £ tz #>cr>&* ft ft 

7^^-7>^-^^tll?Jftl^>M^^i6T*t5, Eltrt* OK £ £ 
7;P-7^-#i^ 0 
k*<D£ o £A3t#EKj3V>T*>, #o£7 -f )^itOffiif^VJH:J:ot 
, 7-f ^A^#^RIt#'tt^^1-^>o £<^h *^-$JII&ltt«i9&</> 
ii, -xA.x^ • 7-Jf A (R.M.A.Azzam)£ X Vj^Z • xA • A->^7(N- 

M.Bashara)^ X I"x U 7*7 > h U - • 7 > K • *K 9 9 -f X K • 5 >f h (El 

lipsometry and Polarized Light)j % y _ 7, - ^ >< pCNorth-HollarrcO^fij 
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, 1 9 

$L1 CP 2 Zti?tlK X ^T^-x. htl*. p^foJ*3 J: CP sUfa Lfc Lfcftfc 

£1*3* CP 2 I*, 2Jftfl-0**ii^fcl*llt**t*«|-C**o 
n2z • n2o ^(nlz 1 - no'sin'e) + nlz * nlo V(n2z J - noWB) 

2) r„ => Vfaln'.iHfthrtn - Vrn2o* . no'siirt) 
V(nlo 2 - no'sin'B) + V(n2o* - noWO) 

lttftJSJf&Ufc^T, nlx= nly= n^-C*'?, n 2 X = n 2, = n 2 0 

n2 0 = n 2, % &CPK (sflfilLfc*fcl«-*-*) 5U*> n 1* - n ^ £ <fc CP n 2 0 = 
n2yT&& 0 y-zS^AItTS^o^-Cfi, ( p^to] Lfcftfc ) 5£ 1 
«K nlo= nly*J:C/n2o= n2 y , ( si^ffij L£3fcHIWt-&) ^24>, n 

3o = n !x *3 J: CP n 2 0 = n 2 X -e$> ^> 0 
Al*5J:tP2«U K3tW> ffim<*K&\fZ>tmZti?tl<Vx, yfcJC/z}? 

*>^L<U ^<7>fztb, n*= n y = n,*e&6<, n*> n y *3 X CP n«M«li, *t 



(24) 
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2*lRltC7&o-CJ£#) t4:tt*4, #f»i#0 2#ii#li, 2 OCT) 

i*ittffl«f#ft»i, iejmiw i mi* 0 immmttte, zm 

NttJBffli, zJB#$j&«ffiftffl$r$*Jire*>4 (iu<n.*J:0 , n,) ifcfci 
a««ia«f##Hi, Ho^#^TU*»t 4 JB«f ****** (Witf, n»*n, 

0-jR*#»i, nx = ny*nzt*Uo LfcA'oX, El OU^t^il 0 2 
*Jj:O f 10 4tt, 1 tttMBUr-C* >9 , n l« = n l,J8J:0 t n 2«=n2»-C*4. 

♦WJtolMtofcafc, m 1 0 2 ii> s 1 0 4 <t y> **sfcffli*iJB$r¥&#l-4 
<d t ti ten vmmtf <om % v ^ n> zmx-t *> 1 1 a«-c* & 0 
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n 2 x = n 2 y = i .5 o, ^ctD 5 n2 I = Pr^o i^*K*lt*«l* *Hnfe*r>l'- 

UlCIt n^Sditttfcn^ J: Jj^S^ifcli n 2, (nIzSrn 

-iJtWffl^^1-e mi 1 H^$*L/cffii^fix ^zWi:wt?)^ 
& : a ) n - 1 • 7 5 * n i - 1 • 5 0 ; b ) n ^ = 1 • 7 5 , n 2, = 1 . 5 
7 ; c ) n^=l'70, n 2, = 1 . 6 0 ; d ) nUl-6 5, n 2, = 1-60 ; 

e) n^l-61, n2,= 1 -6 0 ; Js«J:tM ) = 1 • 6 0 = n^, n \rf 
n2,fc$f*fc, y^-**^ (E#ifsrt«<M::4*flj£) **K44o ffl$U~ 
e(4, #Jg#»#&v> 0 L*L*#&, n^=n2 l( ?)i:# (ffiHf) , 

^■C-Se-C**o *<&jftfc*v»T\ St 114, aaHfcffttgfcffijbA :C n 2,- n l 
o)/Cn2 0 + n^) 0 n^=n2 I ^t# > 7J[,-x ?-£Mf4& < , ^ottwX 

H12KI4* nU s Mi:n2,*iUlin2.^U>S^, Alt3£- 

M^*^>o Hi 2<7>Mal4, aflfaLfc:5fcfcov>TOflfc-0»#**L"Cv>* 

**LTv»4 : b) n^=l-50> n2z = 1 - 6 0 ; c) n 1 i=l-55, n2, 
= 1-60 ; d) nl z =l-59> n^=l -6 0 ;*J:ffe) iA=l-60 = n 
2z 0 n l*=n2, (ffijjge) <7>ifc, 7>~**-8!i#»i*<, 0*o£T 

B13I4, Alt^O®$ffWno= 1 -0 £ fc fclfc^T, Ell 

1 j3«fc«cn 2^»0«^m. EB 1 3 0Mit JS*f$ : n2x= n 2 y = 1 . 
50, n 2,= 1 -6 0 <^iE<^ lfttfttfc , n^=nly=1.75, £ J: n 3, **± 
tf^TS -enroll [a) 1 - 5 0 : b) 1 -5 5 ; c) 1 - 5 9 : d) 1-60; 

f) i-6i ; g) 1-65 ; h) i-70;£J:tfi) 1 .7 5] ofco i#«JB 
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hK, mi l H XV s 1 21C*L£J:?K, n X b n K ^ i: § (fflU 

0 11, 12*^^13 Kf!1-&±1fioS§#f4, El 1 4"Cg^i, TOl (?) 

, hi i<7>ffl^f , hi 2o«e, ifctteai 3o«d k^-?-& 0 

SI 1 5 K&^X, 14, *t**2 4 19 >{>»v>iBrtjB*f$*^f1-***, ttttl 

fig*), 200^(4, 1 »5 , #»2*«jEO«/B«f 

7 4 ^AOjg^f^t^ L</»^-CJfe* 0 
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1^^4CSo [HI 4-1 6 K*Lfc3o<7)^£T<7)$#&^Csub 

(is #<08*#L#*riS MttOft^tfltO&JfftiU -oo^iBUfe»t45fc 
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±ffi^p en/cop EN<*>£ssitflaifr?tt* w&wm&vn-Q&ko l& 

<& : nix = 1 • 8 8 > n 1 * = oT^ n^*l«65, 

, *iJ:tf n^^go XtfWfciME^fllfctfO', £ t If 

T, &W/l£*t&£Slf/i#4'<7>;i<7>Jffi#T« l-88-l-65 = 0- 23 

■Ctt, »*fca*WRWli, Ja*fspJfcnl«/n2 1 |^#T*o 
*&?>fiJfflKM>"C> SStoRaHIWl^WU Alt$£TK£^T, 

HI 7 14, PEN/copEN^ 8 0 0«$J§#K*m*#I£ff#fo^c&Aftfl5 
*#trp«fflbfcftfc*tT* 7 5° ~C<7) (Log [ 1 -R] t LT7*n? h Lfc 
) R$t**i3*To h)VKlL&WL%. (400~700nm) 

<7)H&£ LXfUy h LTV>4 0 fflIai:Mn 5 5 0 nm^^4ffl$f?li 
, nly= 1 - 6 4^ nl«» 1 -5 2> n2 y =l-64> «fc V n** = 1 • 6 3X&2> 

14, ±&O#J:iJ<>0-3%J¥v>o £T<7>;1£, *'-)^Mt5%H$IMt 
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Matt, i&m (ytt) KBvtznmzK? f JUfcE*Jl^f!M»Rlt*-e* 
ffi/a«f**-^x.«o W5E^)fiJffl-e(i> *v>fea&«S* jtettfeog^v** 

Hi 8 (is attajaW*0«»*»i*oTj(ft«R*|-*Srffii«*1-*ISts yJ3#T 
*OHR*#A+*«J:£*f&LTV»* 0 n^= 1 -5 2£ e fcU s n2,= 1 -6 3 (A 
n z = 0 • 1 1 ) *>»£\ JJlTCftftt, pfl$IL^»:cv>t7'a7 h L£ : a 
) nly=n2,= l.64;b) n^-1-64, n2,= 1 -6 2 ; Isi^c) n^y 
= 1-64, n2y= l .6 6o ft!* a It, BrtJfflW* n ly £ n 2yW$ L^«#©E 
i£lafi> o° -cfc/hKtt******, 2 0° £ll*-cjgittfc±#1- 
4. ttbfli, nl»>n 2, RAMUiSatft 4*« nlv<n2r?** 
Mcfi, 3 8° -Cft/hR$t*#**#, fc«fc±3.1-* e i«|d-C^ 

tiM:> nly + n^Kls^iBfllWtfc^-CW, S**Rlt* f ^C* 0 018 
cDffliHa-dfi, yJEWfSg (nly-n*,) WJ^V-X^- 

ti/^o nly = n 2, N s{BfflLfc:*fco^T*)Rltsptt, £T?>£j£Kfc 
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it, Wt&^fc Lti#v>o z$*iS^W^lp]?-mjt^^-3li:L- 3 S:v>i:> fct'^fc 

n?,-l-6 0 (Anz = 0-0 4) tt" ^gU^^^J^HI 1 9 y h IT & 

<0, \XT<Vym$\Q*%tZ> :a)o n*y= 1 - 6 4, n2 y =l-65;fcJ:O i b 
) nly= 1 -6 4, n2y= 1 - 6 3 0 ffi&c it, ^?tlV>m&i>, sTO ItzftK 

II1$L;t^Jf<^ltt£, HI 7^ffl^b^7 p P7 h Uv^ 0 m 1 7 ic^3tt^> 

5 0 nm ^iiltS ft^b ^o^T<!OJgto^S*T^(i^ n \ - 1 • 6 4 , n^-l- 
56, n 2, = 1 ■ 6 5 > J: n 2, = l • 6 0 

0-7 5° i-C15° To*gjD$*fcB#Ott^*Altftt^»t4 6 /S^WC* 
£o 0 -4 x 1 0" 4 f o(7?-SiiJ0«-e, 0-4X10" 4 ^«a^ 

M 'Ox l 0'*<V^MB.} 4TOI6H-C**o ^n? Mi, l ooifcgMilifcjB- 
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iffli U*. 

LTtt, tfyx-risy + yfiU-Y (PEN) J3J:« 
OHftft: (fllxJ*, 2.6- 1.4- 1-5- 2.7-feJ:t;2,3-PEN) , *' 

?-i/>\ ^.j^-^^^|s > jj* i; >t ^ ^ h («ttf, * 
W*)\>79V l^- K fc«fc w;^^;U7^'J W h) , t;i/o-x^«# ( 
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xji\ xf^ji/n-^, T-b*)\"tA>v-z y •fejvn-^7'ne*^- K 7 

- (Wx.tf, #yx*-i/>, s|fjyat», *KV7?-U> % tfyjvff-U* 
> fcJCWJ (4-*f-n0 ^^r^) > 7yfft:#'Jv- (00*. ff,' a-7;u 

) > mmw)*?~ mm* tfvmtv-vTy&iifxvmtv-fr) , *• 

x #UftBHf~*, #')x-f^75 K> r^tfv-? 

(a) fi/7?iHU<lif^)x7fJK (b) >fv7*;w 
*<> t< tt*<7>x*r>K (c ) 7*;i>»<f> t< tt-e<&x*r;w (d) 7^* 
^'Jn-JK ( e ) y?n7J^>^'J =r-;i/ ($lx.ff, v^n/\#^>v> 
*/-;i/-7:t-ju) , (f) T )V^yWi, &£V/*tztt (g) 

.4-, 1,5- 2,7-, ££.TF/$tzk$2, , S-1--7?Vyi/i])\<#yWL$tz\±*: 
tlb^x-ZTfrtW^tf 1 ) v-] , ?H l J7;U ; ¥l/>'rV7^^- h<7)D*°'J v- 
[*!x.tf, (a) 1*7? vyy?) )\<-$yWl% L< tt-eox^fJK (bWV7 
?^i4U<li^i^f^, (c) 7^/um<> U< fi^^x^r^, (d) 7 
y? x ) (e) d7;utj y? x ) (fll&tf^ v^n^^>9-> 

v*^ *y-ji/v*-;i') , (f) 7^7j>v7j^^>m, *J:O f /ifctt (g) 

Wlx.ff> XfPW;x^3*'j7-, fei^f Uy-7^'Jnxh>j;i/3 
, 4 .4-tT«A#«* lXF3-*VvyV 3~;Vt^LT^& 0 SkK 
, #JBtt-e*L-etL, 2@$7bfi«eM±^±E^^'; v-^r^fin^'; v-o7 

uyviMUt, $? s krfi z*\sy bwyis-y k) £&-£lt 

«t^ 0 
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flBfil^^a^KWfcffi U*Jl<G»*<£*>-£i: UTfi> PEN/co-PEN, 
#'JifU>fl/7^U-h (PET) /co-PEN> PEN/SPS> PET 
/SPS> PEN/^-X hxr-CEastair), p ET/'f -* hxT-*«*tf 
e>*i, fco-PENJ tit, (±!eoii>)> ) ^7 ? k^v^ni"^® 

• 5 • * y A- -(Eastman Chemical Co.)j^t>rtT^S *lT^&# 9 v' 
eD, PEN/x^fK PEN/SPS, PEN/THV, PEN/^PET 

, fcjtfp et/s p sw&*i, [" c °-petj tji, use^a 

»K ) t V7^;H^3^Uv-^ fcfiyv^ K*^v^ x?7*MdU ^-XF 
MCTHVIi, ^'J-xA • #>Ax- (3M Co.) ^fcfljJR? JvCi/>* 7 >U 

0 0*M> J: *9fr * L < 5 . 0 0 0*«> £«fctf 2.0 0 O^tiT*^ 

o 

Itf JifcMEflWHbt* £ k u J: oT«*« iii, *>4i/>li, ffiHis 
J:o f £iR]Xfi£> i^cffoii^o fiiKu-?-*)*^ 74 ;PA^^l±i^[fijtc 
5£ftL (1M£|£Q) x 7 -r ££g± 2 JlftKiffti 

(2«ll£ffl) o 
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(i, ^|Clii9it«i, b*L*#&, flSfl|?-<0»#, 1 : 2-1 

0 (#tC, 1 : 3-7) (Omttfttffttl^o $7-<Z>m&Kit, 

o^si#Jt*n : 2 - l o (#k l : 2-8, ftfcSfi L< fi, 1:3-7)0 
l£H-e&S£fc % iJ^i^HKi&ofciW, i:-o-5-io 
, 1:1-7, ftfcffi L<fii : 3-6) ^>ttHT**it*«jifi lv» 0 

»T4#** (fllxJf, 7 , --tCBoese)t > ^ rvt-:MW . * r . # 

• Polym. Sci.)j , ;s*- hB, 3 0:1 3 2 1 ( 1 9 9 2 

l-aa*fc*U» (R=l-T) o 

^ v~%W) : 

PET : fJ^K 6 0 1 

Wmm&y* A/A*fl*t*:« H^J&O -6 d L/g (6 Off %7x;-iP 
/4 0lt%v^nn^>^>) cotf «j xf-u>r 1/7* h (PET) «\ 
-#<*>fllto£j3V*Tj*J&7 K/«Wf&SL, 7*^9966 (✓f-T, 

>K/*W?ffBUfc. PETfi, Hg±ci4, ^@#i^^3.8 
0 1.4 2 9 K IS® StlTV* &<£«>£) Myn?^^ffl^T, 1 5 IS* 



(35) #fl¥9-5 06 83 7 

6 5 .9 8 mmn^^^y^^-tmyrs^tix^ho 7x-y£> 

#J2 1 0° F^xtf&gKfc^T, ?|o?I»9Jt^3 -5 g3#|6]K@2l6] 
Ltzo Zvtit, 7 4 )\s2**%}2 3 5° F^foS 0f3\ ^LT, #&4 -oogio 

4 0 0° Ffc&£Lfc«^l:*-7'>l*lfcj3^'t\ 5 %fc«fDLfc 0 

ft»7-f JWA(OJ|C$fi, 2 -5m i LT*ofc 0 

MU*ir7 h^i-yii, SAlii-CH 02 1 ic^l-i^^^ii 
**4*.fc 0 6 0° A*Tp«foLfc#K#T4»jMS (%) (Mb) ii\ ( 

Jt«t LT, »fe <#^14*t«-T**9 5 • 3-*'W->a >(Mearl Cor 
poration)^ 7 ^ ;ua (B2 2#Jft) fi> 6 0° Altfcfctf* pflifi] L^M 

Tl/>&© ) o 

PET : x^yji/, 1 5 1 

7>r ^AfcftSSLfco H^TttJKO -6 d L/g (6 0ii%7x;-V4 0M 

dd^^*>) ?)^tjxfi/>f!/7^^F (PET) £x 
Wtt^*V»TiSflP7 5 > rVfl#W-C#EU x^f ;u9966 (^ Sv> • y 

^ITfrfiLft. PETti, £«±fc*4. fy&T-D^ft^^T, 15 1® 

^x^/^, |t)2 1 0° *y&f&K&^T, 31 o«i) Jfci&3 • 5 4 

t\ E3:£fofc£faLfco 7 4 ;UA£&2 1 5° F Tift 1 2 IK jfcfc L 

7-r;i^£, 4 0 0' FK®&lfcm&tt*~7>ttfc&^X, &6f3> 
NU *^«<0#?J5%^»5BiL^o 4 )\>k<r>W-Z\t, - 6m i Lt*o 

7<f 0^51**0 2 3 6 0 0° Aft-Cp«WUfc3fe*i»t*aia 

* (96) (ffl*lb) 14, ifcft*>7 r<z>**«#Att-C<3fll (iia) t»LT 
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$5Clf7 4 ;PA£ft|!iL£o S®^£0 2 4 fc^f (iM a {iM<7>A&N ffil£ 
b 6 0 ° Alt) o 
PEN : xj^jK 2 2 5 

eeiRjLfwo s^&o -sdL/g (6 ofift%7xv ~jw/4 om%v*p 

n^>-t? >-) ?)#ijxfi/>t7^- h (PEN) £> -^r^ffai^^^v^r 
i$)£l SX> K/BfMTfrgeU x^r;i/9966 (^^W^ - *;H!U & 
iTlttx^Xhv-) flfc^fftiJl&Kfc^T&Jt 1 7tf> K/^KT^ieL 
fco PENIi, lill^^o M7n^^f^T, 5 2 oco^;uf- 
7*?>f ^-HiiLT, 2 2 5S<0Wtf}«$£ o ^^Xf 7 x7li, |M2m 
iL, *3 J: C^itiM 1 2 yJ-Clbitzo %<D&, 7x7£, A'n77 7$:«fflL 

-l#IS?:fflV>T2tt!S#Lto 7-4 6 cm^^x^t & 1 0 Ot;K£^ 
T$£#H4<TfifEU 1 3 or it? 6 O^-eiJD^L^o isMWS)3 - 5 

X 3 .5K5£#$ft&3-C\ (TC^UfcKft LT) 1 0 0%/^-C®#L£o & 

o° Ait) o 6 o° fim^pMfaitzft^^rnmmw- (%) f*, (v>< 

PEN : THV 500 > 4 4 9 

h7^7£ liWMinitlUot, 4 4 9Jl£^tf|B]Bf# 

KfpJL/to ®^T«0 -5 3 d L/g (6 0lS%7^y-JW/4 0*ft%v^ 
nn^-tfy) <7)*'JifV>t7^1/'-f (PEN) -#Offtb$t::fcv> 
TiiJ£5 6 ^> K/iSMT-frSBU THV500 (Uv^ • v^f->^ • 7> K 
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• 7-a77^fa7'J>^ • — (Minnesota Mining and Manufacturin 

1 

Company)^ 7Wn*''j7-) i&1j<?>W&]fcK&VX&8t 1 1 K/B# 
IttlU:, PENIi, ^±K&i9, P E N<7> 5 0 %ti, 2 o^H^i:^ 
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